The increased demand and need for continuous learning have led to the introduction of open, distance, and e-learning (ODeL) in Kenya. Provision of this mode of education has, however, been faced with various challenges, among them infrastructural ones. This study was a survey conducted in two public universities offering major components of ODeL, the University of Nairobi and Kenyatta University. These universities were purposely selected for the study, whose respondents included the students registered in ODeL and the lecturers and senior administrators involved. Analysis of the relevant documents was also undertaken, while library literature was reviewed on the integration of ODeL into the provision of education in Kenya. The study established that efficient and optimal delivery of ODeL in Kenya faces both economic and infrastructural challenges. However, strengthening the existing relevant structures would address some of the challenges.
which started out as providers of residential programmes and have now diversified into providing ODeL as well (Juma, 2003) .
ODeL techniques are increasingly being employed by a growing number of higher education institutions in Africa. While most of the ongoing distance education initiatives on the continent have been used to upgrade the quality of basic education (Association for the Development of Education in Africa [ADEA] , 1999), some countries are taking bold initiatives in implementing Internet-based and satellite-linked distance educational programmes in selected courses. An example is the African Virtual University (AVU), which used to run programmes in Francophone and Anglophone Africa but has since changed its mandate from providing distance learning directly to the learners to providing training to staff in institutions offering ODeL programmes.
Challenges of ODeL in Africa
For the developing world, and in particular Africa, ODeL is a promising and practical strategy to address the challenge of widening access to, and thus increasing participation in, higher education. It is increasingly being seen as an educational delivery model that is costeffective without sacrificing quality. On the African continent, where resources are scarce and higher education provision is poor, ODeL is viewed as a viable, cost-effective means of expanding provision without costly outlay in infrastructure (Pityana, 2009) . As it holds the promise of economies of scale and expanded geographical reach, it is not surprising that many African governments are starting to explore this potential.
While distance education holds promises, a number of obstacles have to be addressed before it can be fully utilized in Africa. There are a number of technological constraints that hinder distance education. Infrastructures outside of major cities remain inadequate. Connectivity beyond major capital cities poses a potential problem in creating a national distance education strategy. Another challenge is the lack of a trained cadre of professionals to support the implementation of distance education. A study conducted in Zimbabwe showed that a majority of the lecturers (97.5%) facilitating ODeL have no experience in distance education (Mpofu et al., 2012) . Effective use of distance learning technologies demands that teaching staff be properly trained in using distance education as a delivery mode. To date, few African scholars are familiar with teaching in an online environment. This situation poses a major challenge in introducing distance education on the continent. A National Education Association (NEA) survey in the United States reported that teaching staff members' top concern about distance education was that they would do more work for the same amount of pay, apparently a merited concern. The NEA (2000) found that most teaching staff members do spend more time on their distance courses than they do on traditional courses, and 84% of them do not get a reduced workload. Similarly, 63% of distance teaching staff members receive no extra compensation for their distance courses.
The absence of clearly defined national distance education policies in most African countries poses another challenge. Policies are needed to provide a framework for the development of distance education. With the exception of South Africa, few African countries have clearly defined national policies to guide the development of distance education in their 189 sources, both human and material, call for alternative and innovative methods of learning, which can make university education available beyond lecture halls in Kenya, not limited to a particular time, pace, or space. There is also the need to incorporate ICT in education to improve access to quality education and respond to the challenges of globalization. This study was conducted against this background. It aimed at bringing out the status of and the various challenges that hinder realization of the full potential of ODeL in Kenya.
Specific Objectives
The specific objectives of the study were to 
Theoretical Framework
This study was based on the industrial production model of Otto Peters. This model, which, according to Garrison (2000) , was conceived in the mid-1960s, analyzes the structure of distance education and acknowledges the possibility of adopting industrial production techniques such as a division of labor, mass production, and organization to realize economies of scale and reduce unit costs (Peters, 1994) . This model is about organizing the educational process to realize economies of scale. The context of this study being a developing country, the resource constraints have hindered adequate provision of higher education to match demand. There is a need, therefore, to look for alternative ways of providing higher education such as ODeL, a mode that is capable of increasing access without necessarily expanding the existing facilities. This mode of delivery thus benefits from the economies of scale.
Peters notes that this model, which has had a considerable influence and to this day domi-The students' questionnaire was structured to seek information on their reasons for enrolling in ODeL as opposed to the residential mode of education; whether they are satisfied with the delivery of the programmes; the challenges they face in pursuing the programmes;
and their suggestions on ways of improving the programmes.
The questionnaire for the teaching staff was structured to seek information on the training they have had on the delivery of ODeL; the mode of delivery they employ in ODeL; the type of technology they use to reach their distributed students; the challenges they face in provision of the programmes; and their suggestions as to how the programmes could be improved.
Information sought from the directors of ODeL in the two universities included the policy guidelines for ODeL; the facilities employed in ODeL; adequacy of resources for ODeL; the challenges the institutions encounter in provision of the programmes; and what they feel should be done to address the challenges.
Analysis of the relevant documents was also undertaken to capture information on the status of open, distance, and e-learning and the policies guiding this type of education in the two universities under study. Library literature was reviewed on the integration of ODeL into the provision of primary, secondary, and tertiary education in Kenya.
Pretesting of the Instruments
Before the actual study, pretesting of the instruments was carried out in one of the universities offering ODeL, Strathmore University. Strathmore University was selected because it was the third most developed in provision of ODeL in Kenya after the two participating institutions, the University of Nairobi and Kenyatta University. This was to determine reliability, which is a measure of the degree to which a research instrument yields consistent results or is influenced by random error, which is the deviation from a true measurement (Mugenda & Mugenda, 1999) .
For pretesting purposes, questionnaires were administered to twenty students and ten teaching staff. The open-ended questions were scored by giving a mark for a relevant response and a zero for irrelevant and blank responses. The questions selected were divided into two equal halves for both the students and the teaching staff, dividing the odd against the even numbered items. The scores of the halves were then correlated using the split half measure of reliability. The Pearson product moment correlation coefficient was calculated between the scores obtained for each person on the odd items and the scores obtained on the even items. The student questionnaire yielded a half test coefficient of 0.79 while the teaching staff questionnaire yielded a half test coefficient of 0.81. The subjects' scores were then corrected using the Spearman-Brown prophecy formula for the full test, and total test coefficients of 0.88 and 0.89 were obtained for the student and teaching staff questionnaires respectively. The instruments were therefore considered reliable since the general rule of thumb in research, a rule that allows one to estimate quickly whenever a large calculation is required, is that reliability should be at least 0.70 (Orodho, 2005) . A large percentage, 60.4%, of the students registered in ODeL in the two universities, received feedback on their end-of-semester examinations, assignments, and continuous assessment tests less often, while 24.8% did not receive feedback at all. It is also important to note that a greater percentage, 95%, of the students who said that they did not get feedback at all and those who said that they received feedback less often were from North Eastern Province, followed by those from Nyanza Province.
Programme Staffing
The study sought to establish the levels of staffing and the extent of their training in ODeL delivery techniques. The study found that the ODeL programmes offered by the two institutions relied heavily on staff who facilitated the residential mode programmes. These staff were assisted by staff hired on a part-time basis to facilitate the ODeL programmes, but no staff, especially teaching staff, were employed on a full-time basis to particularly facilitate ODeL programmes in either of the institutions (Table 2) . Among the lecturers who responded in the study, 125 (49%) were hired on a part-time basis to facilitate ODeL delivery in the two institutions, and 132 (51%) were lecturers who facilitate residential mode programmes and were contracted to facilitate the ODeL programme delivery.
The study further sought to establish whether the teaching staff who facilitated these programmes had been given special training on the delivery of ODeL. Few of the lecturer respondents acknowledged having received training on delivery of this mode of education Only 32% of the 257 lecturer respondents had special training in the delivery of ODeL.
These lecturers had received training through in-house workshops that were organized mostly by the University of Nairobi, Centre for ODeL, which was actively involved in inhouse training on ODeL material development in Kenya and other East African countries. There were low levels of motivation among the facilitators of ODeL as well, with only 37 (14.4%) of the lecturer respondents saying they were motivated in carrying out their duties in ODeL (Figure 4) . Figure 4 . Levels of motivation of lecturers in ODeL.
As presented in Figure 4 , 220 (85.6%) of lecturers who responded in the study felt that the programme organization and delivery were wanting.
ODeL facilitators were in two employment contract categories, according to the study findings. These were the facilitators hired to offer services on part-time basis and those who were lecturers in internal departments and were seconded by various departmental heads to offer their services to ODeL students. To determine if the staff contracts played any role in their motivation, the study sought to establish the relationship between staff contracts and their levels of motivation (Table 5) . were not motivated in facilitation of the programmes. The study did not establish any relationship between the facilitators' contracts and their levels of motivation.
Discussion

Programme Delivery across Geographical Locations
On programme delivery, the majority of the lecturer respondents felt that there was no consistency across the regions. These lecturers argued that even though the materials used in the delivery of the programme in the locations were the same and were facilitated by the same lecturers, there existed a difference between the attention given to those in the urban centres, who are easier to reach, and those who are far from the urban centers. This was attributed to the fact that the materials, like the modules they mostly relied on, were not Additionally, most of the lecturer respondents felt that the number of staff facilitating these programmes was not adequate and that additional staff were required in order to run the programmes effectively. According to the study findings, 90% of these lecturers felt that the level of staffing was inadequate. This, they said, contributed to overloading and hence lack of adequate attention to the students in the ODeL, a factor that had a bearing on the quality of services offered to the students. The lecturers said that they were heavily burdened with many duties because the majority of them were from internal faculties and were also engaged in teaching the residential programmes.
ODeL Programme Resources
The universities that participated in the study used mainly print material in delivery of ODeL programmes. Computing resources, both hardware and software, which are crucial in ODeL, are difficult to afford in reasonable quantities and quality. Production of highquality ODeL materials for the country's university programmes appears far more expensive because the cost would include the design of the curriculum and the course authors' fee, remuneration of reviewers and assessors, and the tremendous effort devoted to the presentation of the final product using graphics language and layout style. Staff members were thus forced to use curriculum and study materials meant for the residential model of education, which cannot effectively communicate to learners separated from their tutors. In addition, teaching staff members did not have access to modern libraries. The institutions were faced with a lack of current journals and publications in distance learning and were unable to adequately subscribe to publications due to the limited funds available in universities. The programmes also failed to benefit from economies of scale because of the relatively small numbers (8,215) of students enrolled in the programmes, and yet the fact that many African governments are exploring provision of education through ODeL, according to Pityana (2009), is due to resource constraints. This is because resources are scarce and higher education provision is poor on the African continent, and ODeL is viewed as a viable, cost-effective means of expanding provision without costly outlay in infrastructure.
Technology being very dynamic, universities in Kenya cannot cope with the changes in terms of cost and relevancy (Juma, 2003) . Quality ODeL could be achieved through effec- The resource centres constitute an important base for transmitting content. They are meant to provide facilities for individual and group tutoring and academic guidance and counseling. The ODeL students who responded in the study felt that the centres were not adequately utilized since they had to travel to the head offices to get study materials, which
were not prepared and dispatched to the centers in time. They also felt that the centers did not do enough to facilitate individual or group tutoring and academic guidance and counseling (Table 4) .
Satisfaction of Participants in ODeL
Satisfaction in delivery of any service is important, and it acts as an indicator of the quality of service provided. Most of the study respondent group, which included the students as consumers of the ODeL programmes and the teaching staff who facilitate ODeL programmes, however, had very low levels of satisfaction. Some of the student respondents felt that their study centres were not adequately utilized in providing them with study materials as they had to travel to the main centres for the materials. They also felt that they did not receive adequate student support services, and they did not receive feedback on their assignments and examinations on time. This agrees with a study in Botswana by Sikwibele and Mungoo (2009), which revealed that the greatest challenge in ODeL was the minimal learner support. Most of the teaching staff respondents attributed their low levels of motivation to inadequate resources, especially the modules used in the programmes. They also felt that the workload was too heavy, given that they were the same lecturers who facilitated the residential mode of education in addition to other responsibilities such as research and publications. The facilitators also raised the issue of compensation, with the majority feeling that it was too low compared to the workload and the time they put into provision of these services. These sentiments by ODeL teaching staff were also established by a survey by NEA (2000).
Conclusion
The study established that provision of ODeL by Kenyatta University and the University of Nairobi is faced with various challenges that hinder its fully effective implementation.
Various challenges touching on nonoptimal utilization of programme facilities, delays in production of study materials, inadequate funding, and low teaching staff levels were identified. Efforts of the ODeL providers in Kenya were also not guided by national policies, posing a challenge in resource mobilization and programme quality issues. These institutions, being dual mode, were overwhelmed and were not able to meet demand for university education. The integration of ICT in education in Kenya, on the other hand, is more recent and on a smaller scale. This is due to resource and infrastructural constraints.
Study Implication
The major implication of the study is that there is a lot of potential in implementation of ODeL programmes in Kenya which, if fully exploited, could provide the much-needed access to quality education in the country. This could be achieved through, among other things, adequate budgetary and resource provision, proper infrastructure development, training of adequate staff in ODel, and provision of student support services.
For the government, it would be important to develop and articulate national policies on
ODeL to facilitate mobilization of resources for ODeL programmes; develop a budgetary provision structure for ODeL programmes; and establish proper infrastructure, especially ICT, to support ODeL programmes in the country. Institutions, on the other hand, should, among other things recognize the fact that ODeL is fundamentally different from residential programmes and provide relevant resources; increase the level of trained staff in ODeL delivery techniques; and strengthen the student support services through optimal utilization of the resource centres.
Recommendation for Further Research
A study should be carried out to investigate why ODeL student support services have not been realized in dual mode institutions.
